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1
MULTI-RATTIO TRANSMISSION

This application is a National Stage completion of PCT/
EP2013/050355 filed Jan. 10, 2013, which claims priority
from German patent application serial no. 10 2012 202 813.7
filed Feb. 24, 2012.

FIELD OF THE INVENTION

The present invention concerns a multi-stage transmission
of planetary design, in particular an automatic transmission
for a motor vehicle.

BACKGROUND OF THE INVENTION

According to the prior art, automatic transmissions, in
particular for motor vehicles, comprise planetary gearsets
which are shifted by means of frictional or shifting elements
such as clutches and brakes, and are usually connected with a
starting element which can be operated with slip and is
optionally provided with a bridging clutch, such as a hydro-
dynamic torque converter or a fluid coupling.

Such an automatic transmission is known, for example,
from DE 199 12 480 B4 by the present applicant. It comprises
three single-carrier planetary gearsets as well as three brakes
and two clutches for engaging six forward gears and one
reverse gear, a drive input shaft and a drive output shaft,
wherein the carrier of the first planetary gearset is connected
permanently to the ring gear of the second planetary gearset,
the carrier of the second planetary gearset is connected per-
manently to the ring gear of the third planetary gearset and the
drive input shaft is connected directly to the sun gear of the
second planetary gearset.

Furthermore, in this known transmission it is provided that
the drive input shaft can be connected by the first clutch to the
sun gear of the first planetary gearset and by the second clutch
to the carrier of the first planetary gearset, the sun gear of the
first planetary gearset can be connected by the first brake to a
housing of the transmission and the carrier of the first plan-
etary gearset can be connected by the second brake to the
housing of the transmission, whereas the sun gear of the third
planetary gearset can be connected by the third brake to the
housing of the transmission. The drive output shaft of the
transmission is connected permanently to the carrier of the
third planetary gearset and to the ring gear of the first plan-
etary gearset.

In addition a 9-gear multi-stage transmission is known
from DE 29 36 969 A1; this comprises eight shifting elements
and four planetary gearsets, one planetary gearset serving as
the upstream gearset and the main transmission comprising a
Simpson gearset and a further planetary gearset that serves as
a reversing gearset.

Other multi-stage transmissions are known, for example,
from DE 10 2005 010 210 A1 and DE 10 2006 006 637 A1 by
the present applicant.

In general, automatically shifted vehicle transmissions of
planetary design have already been described many times in
the prior art and are continually undergoing further develop-
ment and improvement. These transmissions should take up
little structural space, in particular requiring a small number
of shifting elements, and in sequential shifting operations
should avoid double shifts, i.e. an engagement or disengage-
ment of two shifting elements at a time, so that for shifting
operations in defined gear groups in each case only one shift-
ing element is changed.

From DE 10 2008 000 428 A1 by the present applicant a
multi-stage transmission of planetary design is known, which
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comprises a drive input and a drive output arranged in a
housing. In this known transmission there are at least four
planetary gearsets, denoted in what follows as the first, sec-
ond, third and fourth planetary gearsets, at least eight rotating
shafts—denoted in what follows as the drive input shaft, the
drive output shaft and the third, fourth, fifth, sixth, seventh
and eighth shafts—and at least six shifting elements includ-
ing brakes and clutches, whose selective engagement pro-
duces various gear ratios between the drive input and the drive
output, so that preferably nine forward gears and one reverse
gear can be produced.

In this case the first and second planetary gearsets, prefer-
ably designed as minus planetary gearsets, namely ones with
a negative fixed transmission gear ratio, form a shiftable
upstream gearset whereas the third and fourth planetary gear-
sets form a main gearset.

In this known multi-stage transmission it is provided that
the carriers of the first and second planetary gearsets are
coupled with one another by the fourth shaft, which is con-
nected to an element of the main gearset, the ring gear of the
first planetary gearset is coupled to the sun gear of the second
planetary gearset by way of the eighth shaft, which can be
connected detachably to the drive input shaft by a first clutch,
and the sun gear of the first planetary gearset can be coupled
by means of the third shaft via a first brake to a housing of the
transmission and can be detachably connected via a second
clutch to the drive input shaft, whereas the ring gear of the
second planetary gearset can be coupled by means of the fifth
shaft via a second brake to a housing of the transmission. In
addition the seventh shaft is permanently connected to at least
one element of the main gearset and can be coupled by a third
brake to the housing of the transmission, whereas the sixth
shaft is permanently connected to at least one further element
of the main gearset and can be detachably connected to the
drive input shaft by means of a third clutch; the drive output
shaft is permanently connected to at least one further element
of the main gearset.

Preferably, in this known transmission the fourth shaft is
permanently connected to the ring gear of the third planetary
gearset, whereas the sixth shaft is permanently connected to
the ring gear of the fourth planetary gearset and to the carrier
of the third planetary gearset, and can be detachably con-
nected by the third clutch to the drive input shaft. Further-
more, the seventh shaft is connected permanently to the sun
gears of the third and fourth planetary gearsets and can be
coupled by the third brake to a transmission housing. In this
case the drive output takes place by way of the drive output
shaft which is permanently connected to the carrier of the
fourth planetary gearset. In addition, the third and fourth
planetary gearsets can be combined or reduced to a Rav-
igneaux gearset with a common carrier and a common ring
gear.

According to the prior art the shifting elements of multi-
stage transmissions designed in that way, which are usually in
the form of disk clutches or disk brakes, are actuated hydrau-
lically, but this results disadvantageously in high hydraulic
losses. To avoid these actuation losses, it would be particu-
larly advantageous to use shifting elements that can be actu-
ated only as required, for example electro-mechanically actu-
ated shifting elements.

To enable the use of shifting elements that can be actuated
as required, the shifting elements, clutches in particular, have
to be easily accessible from outside.

Shifting elements that can be actuated as required are in
particular understood to mean ones which consume only little
energy or even none when they remain in their current shifting
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position. Such shifting elements may be for example shifting
elements that are actuated electro-mechanically or electro-
hydraulically.

SUMMARY OF THE INVENTION

The purpose of the present invention is to propose a multi-
stage transmission of the type mentioned to begin with, com-
prising nine forward gears and one reverse gear having appro-
priate gear ratios, wherein the structural complexity,
component loading and overall size are optimized, and in
addition the efficiency in terms of drag losses and gearing
losses is improved. Furthermore the shifting elements of the
transmission should be easily accessible from outside,
whereby the fitting of shifting elements that can be actuated
electro-mechanically is enabled. Moreover, the transmission
should be suitable for both standard and also front-transverse
mounting designs.

According to the invention this objective is achieved by
virtue of the characteristics described below.

According to these a multi-stage transmission of planetary
design is proposed, which comprises a drive input and a drive
output which are accommodated in a housing. Furthermore,
at least four planetary gearsets, called the first, second, third
and fourth planetary gearsets in what follows, eight rotating
shafts—called the drive input shaft, the drive output shaft and
the third, fourth, fifth, sixth, seventh and eighth shafts in what
follows—and six shifting elements, preferably in the form of
disk shifting elements or interlocking shifting elements,
including brakes and clutches, are provided, whose selective
engagement produces various gear ratios between the drive
input and the drive output, such that preferably nine forward
gears and one reverse gear can be obtained.

The planetary gearsets of the transmission are preferably
designed as minus planetary gearsets.

As is known, a simple minus planetary gearset has a sun
gear, a ring gear and a carrier on which planetary gearwheels
are mounted to rotate, each of which planetary gearwheels
meshes with the sun gear and the ring gear. Thus, if the carrier
is held fixed the ring gear rotates in the opposite direction to
the sun gear. In contrast a simple plus planetary gearset has a
sun gear, a ring gear and a carrier on which inner and outer
planetary gearwheels are mounted to rotate, such that all the
inner planetary gearwheels mesh with the sun gear and all the
outer planetary gearwheels mesh with the ring gear and each
inner planetary gearwheel meshes with a respective outer
planetary gearwheel. Accordingly, if the carrier is held fixed
the ring gear rotates in the same direction as the sun gear and
the fixed transmission gear ratio is positive.

In a preferred embodiment of the invention the sun gear of
the first planetary gearset is connected to the fifth shaft, which
can be coupled by a third brake to the housing of the trans-
mission, wherein the drive input shaft can be detachably
connected by a first clutch to the fourth shaft, which is con-
nected to the carrier of the first planetary gearset and to the
carrier of the second planetary gearset and which can be
coupled by a second brake to the housing of the transmission.
In this case the drive input shaft can be detachably connected
by a second clutch to the seventh shaft, which is connected to
the ring gear of the first planetary gearset and to the sun gear
of'the second planetary gearset, whereas the drive input shaft
can also be detachably connected by a third clutch to the
eighth shaft, which is connected to the carrier of the fourth
planetary gearset and to the ring gear of the third planetary
gearset.

Furthermore, the sixth shaft of the transmission is con-
nected to the ring gear of the second planetary gearset and to
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the ring gear of the fourth planetary gearset, whereas the third
shaft of the transmission is connected to the sun gear of the
third planetary gearset and to the sun gear of the fourth plan-
etary gearset and can be coupled by a first brake to the hous-
ing, and whereas the drive output shaft of the transmission is
connected to the carrier of the third planetary gearset.

In that the first, second and third clutches are arranged on
the drive input shaft of the transmission and the other shifting
elements are in the form of brakes, good accessibility of all
the shifting elements of the transmission is ensured so that the
shifting element can be designed as shifting elements that can
be actuated as necessary.

In a further embodiment of the invention, starting from the
example embodiment described the third brake is replaced by
a fourth clutch whereby the sun gear of the first planetary
gearset is coupled to the housing of the transmission and the
fifth shaft is connected to the ring gear of the first planetary
gearset. In this case the fourth clutch connects detachably to
one another the seventh shaft, which is connected to the sun
gear of the second planetary gearset, and the fifth shaft, which
is connected to the ring gear of the first planetary gearset.

The design of the multi-stage transmission in accordance
with the invention ensures that the shifting elements of the
transmission are easily accessible, so that the shifting ele-
ments can be in the form of shifting elements that can be
actuated as required. Moreover, particularly for passenger
cars suitable gear ratios are available and the multi-stage
transmission has a high overall spread, which improves driv-
ing comfort and reduces fuel consumption significantly.

Furthermore, since the multi-stage transmission according
to the invention has a small number of shifting elements its
structural complexity is reduced considerably. Advanta-
geously, with the multi-stage transmission according to the
invention starting can be carried out by means of a hydrody-
namic converter, an external starting clutch or even with other
suitable external starting elements. It is also conceivable to
enable a starting process with a starting element integrated in
the transmission. Preferably, a starting element which is actu-
ated in the first forward gear and the reverse gear is suitable.

Moreover, the efficiency of the multi-stage transmission in
the main driving gears is good in relation to drag and gearing
losses.

Advantageously, the torques imposed on the shifting ele-
ments and planetary gearsets of the multi-stage transmission
are small, so that wear in the multi-stage transmission is
advantageously reduced. Furthermore, since the torques are
small the dimensions of the transmission components can be
made smaller, whereby the fitting space and the correspond-
ing costs can be reduced. Moreover the shafts, shifting ele-
ments and planetary gearsets also rotate at low speeds.

Besides, the transmission according to the invention is
designed in such manner as to enable adaptation to various
drive-train configurations, in terms of both force flow direc-
tion and also spatial considerations.

BRIEF DESCRIPTION OF THE DRAWINGS

Below, an example of the invention will be explained in
greater detail with reference to the attached figures, which
show:

FIG. 1: A schematic representation of a first preferred
embodiment of a multi-stage transmission according to the
invention;

FIG. 2: Anexample shifting scheme for a multi-stage trans-
mission as in FIG. 1;
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FIG. 3: A schematic representation of a second preferred
embodiment of a multi-stage transmission according to the
invention; and

FIG. 4: An example shifting scheme for a multi-stage trans-
mission as in FIG. 3.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 1 shows a multi-stage transmission according to the
invention having a drive input shaft 1, a drive output shaft 2
and four planetary gearsets P1, P2, P3 and P4, which are
arranged in a housing G. In the example shown in FIG. 1 the
planetary gearsets P1, P2, P3 and P4 are designed as minus
planetary gearsets. According to the invention, at least one of
the planetary gearsets P1, P2, P3, P4 can be a plus planetary
gearset if at the same time the carrier and ring gear connection
is exchanged and, compared with the minus planetary gearset
design, the value of the fixed transmission ratio is increased
by 1.

In the example embodiment shown, as viewed axially P1,
P2, P3 P4 are arranged in the sequence first planetary gearset
P1, second planetary gearset P2, third planetary gearset P3
and fourth planetary gearset P4. According to the invention,
the axial sequence of the individual planetary gearsets and the
arrangement of the shifting elements can be chosen freely so
long as they enable the elements to be connected appropri-
ately.

As can be seen from FIG. 1, six shifting elements are
provided, namely three brakes 03, 04, 05 and three clutches
14, 17, 18. The spatial arrangement of the shifting elements
can be as desired and is restricted only by their dimensions
and external shape. The clutches and brakes of the transmis-
sion are preferably in the form of frictional or disk shifting
elements but can also be interlocking shifting elements.

With these shifting elements a selective engagement of
nine forward gears and one reverse gear can be obtained. The
multi-stage transmission according to the invention has a total
of eight rotating shafts, namely the shafis 1,2, 3,4,5,6,7 and
8, of which the drive input shaft is the first shaft 1 and the drive
output shaft is the second shaft 2 of the transmission.

According to the invention, in the multi-stage transmission
according to FIG. 1 its is provided that the sun gear of the first
planetary gearset P1 is connected to the fifth shaft 5, which
can be coupled by a third brake 05 to the housing G of the
transmission, whereas the drive input shaft 1 can be detach-
ably connected by a first clutch 14 to the fourth shaft 4, which
is connected to the carrier of the first planetary gearset P1 and
to the carrier of the second planetary gearset P2 and which can
be coupled by a second brake 04 to the housing G of the
transmission. In addition, the drive input shaft 1 can be
detachably connected by a second clutch 17 to the seventh
shaft 7, which is connected to the ring gear of the first plan-
etary gearset P1 and to the sun gear of the second planetary
gearset P2 and which can be detachably connected by a third
clutch 18 to the eighth shaft 8, which is connected to the
carrier of the fourth planetary gearset P4 and to the ring gear
of the third planetary gearset P3.

As can be seen from FIG. 1, the sixth shaft 6 is connected
to the ring gear of the second planetary gearset P2 and to the
ring gear of the fourth planetary gearset P4, whereas the third
shaft 3 is connected to the sun gear of the third planetary
gearset P3 and to the sun gear of the fourth planetary gearset
P4 and can be coupled by a first brake 03 to the housing G of
the transmission, and whereas the drive output shaft 2 of the
transmission is connected to the carrier of the third planetary
gearset P3.
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In this case, as viewed axially the first, second and third
clutches 14, 17, 18 are preferably arranged next to one
another and, in the form of disk shifting elements, can have a
common outer disk carrier. In the example embodiment
shown, the first brake 03 is particularly suitable to be designed
as a claw shifting element, whereby the fuel consumption is
significantly improved

FIG. 2 shows an example shifting scheme for a multi-stage
transmission as in FIG. 1. For each gear three shifting element
are closed. The shifting scheme shows the respective trans-
mission ratios i of the individual gear steps and the gear
intervals or step intervals ¢ to the next-higher gear determined
therefrom, the value of the transmission’s spread being 9.005
overall.

The values for the fixed transmission ratios of the planetary
gearsets P1, P2, P3, P4 designed as minus planetary gearsets
in the present example are —-1.727, -1.924, -2.727 and
-2.904, respectively. FIG. 2 shows that in a sequential shift
pattern, in each case only one shifting element has to be
engaged and one shifting element disengaged, since two adja-
cent gears use two shifting elements together. It can also be
seen that a large spread with small gear intervals is achieved.

The first forward gear is obtained by closing the first and
third brakes 03, 05 and the second clutch 17, the second
forward gear by closing the first and third brakes 03, 05 and
the first clutch 14, the third forward gear by closing the first
brake 03 and the first and second clutches 14, 17, the fourth
forward gear by closing the first brake 03 and the first and
third clutches 14, 18, the fifth forward gear, which in the
example shown is designed to be a direct gear, is obtained by
closing the first, second and third clutches 14, 17, 18, the sixth
forward gear is obtained by closing the third brake 05 and the
first and third clutches 14, 18, the seventh forward gear by
closing the third brake 05 and the second and third clutches
17,18, the eighth forward gear by closing the second and third
brakes 04, 05 and the third clutch 18 and the ninth forward
gear by closing the second brake 04 and the second and third
clutches 17, 18, whereas the reverse gear is obtained by clos-
ing the first and second brakes 03, 04 and the second clutch
17.

Alternatively the fourth forward gear can be engaged by
other shifting combinations, which are indicated as M, M,,
M, at the bottom of the gear chart in FIG. 2, each alternate
fourth gear has a gear ratio of 1.363. Thus, the fourth forward
gear can be obtained by closing the first and third brakes 03,
05 and the third clutch 18 (M,), or by closing the first and
second brakes 03, 04 and the third clutch 18 (M,), or by
closing the first brake 03 and the second and third clutches 17,
18 (M,).

In that the first brake 03 and the second clutch 17 are closed
in both the first forward gear and the reverse gear, these
shifting elements can be used as starting elements.

According to the invention, depending on the shifting logic
and/or the fixed transmission ratio, different gear intervals
can also be obtained with the same shifting scheme, so that
application-specific or vehicle-specific variation is possible.

The example embodiment shown in FIG. 3 corresponds to
that shown in FIG. 1, with the differences that the third brake
05 is omitted and replaced by a fourth clutch 57, the sun gear
of'the first planetary gearset P1 is coupled to the housing G of
the transmission and the fifth shaft 5 is connected to the ring
gear of the first planetary gearset P1. The fourth clutch 57
detachably connects to one another the seventh shaft 7, which
is connected to the sun gear of the second planetary gearset
P2, and the fifth shaft 5, which is connected to the ring gear of
the first planetary gearset P1.
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In the transmission shown in FIG. 3 the drive input shaft 1
can be detachably connected by a first clutch 14 to the fourth
shaft 4, which is connected to the carrier of the first planetary
gearset P1 and to the carrier of the second planetary gearset
P2 and which can be coupled by a second brake 04 to the
housing G. Furthermore, the drive input shaft 1 can be detach-
ably connected by a second clutch 17 to the seventh shaft 7,
which is connected to the sun gear of the second planetary
gearset P2 and which can be detachably connected by the
fourth clutch 57 to the fifth shaft 5§ which is connected to the
ring gear of the first planetary gearset P1. In addition, the
drive input shaft 1 can be detachably connected by a third
clutch 18 to the eighth shaft 8, which is connected to the
carrier of the fourth planetary gearset P4 and to the ring gear
of the third planetary gearset P3.

Referring to FIG. 3, the sixth shaft 6 is connected to the ring
gear of the second planetary gearset P2 and to the ring gear of
the fourth planetary gearset P4, whereas the third shaft 3 is
connected to the sun gear of the third planetary gearset P3 and
to the sun gear of the fourth planetary gearset P4 and can be
coupled by a first brake 03 to the housing G, whereas the drive
output shaft 2 of the transmission is connected to the carrier of
the third planetary gearset P3. The sun gear of the first plan-
etary gearset P1 is coupled to the housing G (shaft 0).

Analogously to the example embodiment according to
FIG. 1, as viewed axially the first, second and third clutches
14,17, 18 are preferably arranged next to one another and, in
the form of disk shifting elements, can have a common outer
disk carrier.

The object of FIG. 4 is an example shifting scheme for a
multi-stage transmission according to FIG. 3. The values of
the fixed transmission ratios of the planetary gearsets P1, P2,
P3, P4 made as minus planetary gearsets in the example
shown are, respectively, —=1.727, -1.924, -2.727 and -2.904.

The first forward gear is obtained by closing the first brake
03 and the second and fourth clutches 17, 57, the second
forward gear by closing the first brake 03 and the first and
fourth clutches 14, 57, the third forward gear by closing the
first brake 03 and the first and second clutches 14, 17, the
fourth forward gear by closing the first brake 03 and the first
and third clutches 14, 18, the fifth forward gear, which is
designed to be a direct gear, is obtained by closing the first,
second and third clutches 14,17, 18, the sixth forward gear by
closing the first, third and fourth clutches 14, 18, 57, the
seventh forward gear by closing the second, third and fourth
clutches 17, 18, 57, the eighth forward gear by closing the
second brake 04 and the third and fourth clutches 18, 57 and
the ninth forward gear is obtained by closing the second brake
04 and the second and third clutches 17, 18, whereas the
reverse gear is obtained by closing the first and second brakes
03, 04 and the second clutch 17.

According to the invention, the fourth forward gear can
also be engaged by other shifting combinations which are
indicated as M,,, M5, Mg at the bottom of the gear chart in FIG.
4, each alternate fourth gear has a gear ration of 1.363. Thus,
the fourth forward gear can be obtained by closing the first
and second brakes 03, 04 and the third clutch 18 (M,), or by
closing the first brake 03 and the third and fourth clutches 18,
57 (M), or by closing the first brake 03 and the first and third
clutches 14, 18 (My).

According to the invention, it is also optionally possible to
provide additional freewheels at any suitable point in the
multi-stage transmission, for example between a shaft and the
housing or to connect two shafts when necessary.

On the drive input side or on the drive output side an axle
differential and/or a transfer box differential can be arranged.
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In an advantageous further development of the invention
the drive input shaft 1 can if necessary be separated from a
drive engine by a clutch element, wherein for the clutch
element a hydrodynamic converter, a hydraulic clutch, a dry
starting clutch, a wet starting clutch, a magnetic powder
clutch or a centrifugal force clutch can be used. It is also
possible to arrange such a starting element behind the trans-
mission in the force flow direction, and in that case the drive
input shaft 1 is connected permanently to the crankshaft of the
drive engine.

The multi-stage transmission according to the invention
also enables a torsion oscillation damper to be arranged
between the drive engine and the transmission.

In a further embodiment of the invention (not illustrated), it
is possible to arrange on any shaft, preferably on the drive
input shaft 1 or the drive output shaft 2, a wear-free brake such
as a hydraulic or electric retarder or the like, this being par-
ticularly appropriate for use in commercial vehicles. Further-
more, a power-take-off drive can be provided on any shaft,
preferably on the drive input shaft 1 or the drive output shaft
2, for driving additional aggregates.

The frictional shifting elements used can be in the form of
powershift clutches or brakes. In particular, friction-locking
clutches or brakes such as disk clutches, band brakes and/or
cone clutches can be used.

A further advantage of the multi-stage transmission pro-
posed herein is that an electric machine can be connected to
any shaft as a generator and/or as an additional drive machine.

INDEXES

0 Shaft

1 First shaft, drive input shaft

2 Second shaft, drive output shaft

3 Third shaft

4 Fourth shaft

5 Fifth shaft

6 Sixth shaft

7 Seventh shaft

8 Eighth shaft

03 First brake

04 Second brake

05 Third brake

14 First clutch

17 Second clutch

18 Third clutch

57 Fourth clutch

G Housing

P1 First planetary gearset

P2 Second planetary gearset

P3 Third planetary gearset

P4 Fourth planetary gearset

1 Transmission ratio

¢ Gear interval

The invention claimed is:

1. A multi-stage automatic transmission of a planetary

design for a motor vehicle, the transmission comprising:

a drive input shaft (1) and a drive output shaft (2);

first, second, third and fourth planetary gearsets (P1, P2,
P3, P4) being arranged in a housing (G), and each of the
first, the second, the third and the fourth planetary gear-
sets comprising a sun gear, a ring gear and a carrier;

third, fourth, fifth, sixth, seventh and eighth rotating shafts
(3,4,5,6,7,8);

six shifting elements (03, 04, 05,14, 17, 18) comprising
first, second and third brakes (03, 04, 05) and first, sec-
ond and third clutches (14, 17, 18);
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selective engagement of the six shifting elements produc-
ing various transmission ratios between the drive input
shaft (1) and the drive output shaft (2) such that nine
forward gears and one reverse gear are implementable;

the sun gear of the first planetary gearset (P1) being con-
nected to the fitth shaft (5);

the fifth shaft (5) being couplable by the third brake (05) to
the housing (G);

the drive input shaft (1) being detachably connected by the
first clutch (14) to the fourth shaft (4), the fourth shaft (4)
being connected to both the carrier of the first planetary
gearset (P1) and the carrier of the second planetary gear-
set (P2), and the fourth shaft (4) being couplable by the
second brake (04) to the housing (G);

the drive input shaft (1) being detachably connected by the
second clutch (17) to the seventh shaft (7) which is
connected to the ring gear of the first planetary gearset
(P1); and the seventh shaft (7) being connected to the sun
gear of the second planetary gearset (P2);

the drive input shaft (1) being detachably connected by the
third clutch (18) to the eighth shaft (8); and the eighth
shaft (8) being connected to both the carrier of the fourth
planetary gearset (P4) and to the ring gear of the third
planetary gearset (P3);

the sixth shaft (6) being connected to both the ring gear of
the second planetary gearset (P2) and the ring gear of the
fourth planetary gearset (P4),

the third shaft (3) being connected to both the sun gear of
the third planetary gearset (P3) and the sun gear of the
fourth planetary gearset (P4),

the third shaft (3) being couplable by the first brake (03) to
the housing (G), and

the drive output shaft (2) being connected to the carrier of
the third planetary gearset (P3).

2. The multi-stage transmission according to claim 1,
wherein the first, the second, the third and the fourth planetary
gearsets (P1, P2, P3, P4) are designed as minus planetary
gearsets.

3. The multi-stage transmission according to claim 1,
wherein, when viewed axially, the first, the second, the third
and the fourth planetary gearsets are arranged in a sequence of
the first planetary gearset (P1), the second planetary gearset
(P2), the third planetary gearset (P3) and the fourth planetary
gearset (P4).

4. The multi-stage transmission according to claim 1,
wherein, when viewed axially, the first, the second and the
third clutches (14, 17, 18) are arranged adjacent one another
and are disk shifting elements which have a common outer
disk carrier.

5. The multi-stage transmission according to claim 1,
wherein the six shifting elements (03, 04, 05, 14,17, 18) of the
transmission are shifting elements that are actuatable, as nec-
essary, as at least one of electro-mechanical and electro-
hydraulic shifting elements.

6. The multi-stage transmission according to claim 1,
wherein the first brake (03) is an interlocking shifting ele-
ment.

7. The multi-stage transmission according to claim 1,
wherein a first forward gear is implemented by engagement of
the first and the third brakes (03, 05) and the second clutch
(17),

a second forward gear is implemented by engagement of
the first and the third brakes (03, 05) and the first clutch
(14),

a third forward gear is implemented by engagement of the
first brake (03) and the first and the second clutches (14,
17),
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a fourth forward gear is implemented by engagement of the
first brake (03) and the first and the third clutches (14,
18),

a fifth forward gear is implemented by engagement of the
first, the second and the third clutches (14, 17, 18),

a sixth forward gear is implemented by engagement of the
third brake (05) and the first and the third clutches (14,
18),

a seventh forward gear is implemented by engagement of
the third brake (05) and the second and the third clutches
(17,18),

an eighth forward gear is implemented by engagement of
the second and the third brakes (04, 05) and the third
clutch (18),

a ninth forward gear is implemented by engagement of the
second brake (04) and the second and the third clutches
(17,18), and

the reverse gear is implemented by engagement of the first
and the second brakes (03, 04) and the second clutch
an.

8. The multi-stage transmission according to claim 1,

wherein

a first forward gear is implemented by engagement of the
first and the third brakes (03, 05) and the second clutch
a7,

a second forward gear is implemented by engagement of
the first and the third brakes (03, 05) and the first clutch
(14),

a third forward gear is implemented by engagement of the
first brake (03) and the first and the second clutches (14,
17),

a fourth forward gear is implemented by engagement of the
first and the third brakes (03, 05) and the third clutch
18),

a fifth forward gear is implemented by engagement of the
first, the second and the third clutches (14, 17, 18),

a sixth forward gear is implemented by engagement of the
third brake (05) and the first and the third clutches (14,
18),

a seventh forward gear is implemented by engagement of
the third brake (05) and the second and the third clutches
(17,18),

an eighth forward gear is implemented by engagement of
the second and the third brakes (04, 05) and the third
clutch (18),

a ninth forward gear is implemented by engagement of the
second brake (04) and the second and the third clutches
(17,18), and

the reverse gear is implemented by engagement of the first
and the second brakes (03, 04) and the second clutch
an.

9. The multi-stage transmission according to claim 1,

wherein

a first forward gear is implemented by engagement of the
first and the third brakes (03, 05) and the second clutch
a7,

a second forward gear is implemented by engagement of
the first and the third brakes (03, 05) and the first clutch
(14),

a third forward gear is implemented by engagement of the
first brake (03) and the first and the second clutches (14,
17),

a fourth forward gear is implemented by engagement of the
first and the second brakes (03, 04) and the third clutch
18),

a fifth forward gear is implemented by engagement of the
first, the second and the third clutches (14, 17, 18),
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a sixth forward gear is implemented by engagement of the
third brake (05) and the first and the third clutches (14,
18),

a seventh forward gear is implemented by engagement of
the third brake (05) and the second and the third clutches
17,18),

an eighth forward gear is implemented by engagement of
the second and the third brakes (04, 05) and the third
clutch (18),

aninth forward gear is implemented by engagement of the
second brake (04) and the second and the third clutches
(17,18), and

the reverse gear is implemented by engagement of the first
and the second brakes (03, 04) and the second clutch
an.

10. The multi-stage transmission according to claim 1,

wherein

a first forward gear is implemented by engagement of the
first and the third brakes (03, 05) and the second clutch
a7,

a second forward gear is implemented by engagement of
the first and the third brakes (03, 05) and the first clutch
14),

a third forward gear is implemented by engagement of the
first brake (03) and the first and the second clutches (14,
17),

afourth forward gear is implemented by engagement of the
first brake (03) and the second and the third clutches (17,
18),

a fifth forward gear is implemented by engagement of the
first, the second and the third clutches (14, 17, 18),

a sixth forward gear is implemented by engagement of the
third brake (05) and the first and the third clutches (14,
18),

a seventh forward gear is implemented by engagement of
the third brake (05) and the second and the third clutches
17,18),

an eighth forward gear is implemented by engagement of
the second and the third brakes (04, 05) and the third
clutch (18),

aninth forward gear is implemented by engagement of the
second brake (04) and the second and the third clutches
(17,18), and

the reverse gear is implemented by engagement of the first
and the second brakes (03, 04) and the second clutch
an.

11. A multi-stage automatic transmission of planetary

design for a motor vehicle, the transmission comprising:

a drive input shaft (1) and a drive output shaft (2);

first, second, third, and fourth planetary gearsets (P1, P2,
P3, P4) being arranged in a housing (G), and the first, the
second, the third and the fourth planetary gearsets each
comprising a sun gear, a ring gear and a carrier;

third, fourth, fifth, sixth, seventh and eighth rotating shafts
1,2,3,4,5,6,7,8)

six shifting elements (03, 04, 05,14, 17, 18) comprising
first, second and third brakes (03, 04, 05) and first, sec-
ond and third clutches (14,17, 18), and selective engage-
ment of the six shifting elements producing various
transmission ratios between the drive input shaft (1) and
the drive output shaft (2) such that nine forward gears
and one reverse gear are implementable;

the drive input shaft (1) being connectable, via the first
clutch (14), to the fourth shaft (4), the drive input shaft
(1) being connectable, via the second clutch (17), to the

12

seventh shaft (7) and the drive input shaft (1) being
connectable, via the third clutch (18), to the eighth shaft
8);

the drive output shaft (2) being continuously connected to

5 the carrier of the third planetary gearset (P3);

the third shaft (3) being continuously connected to both the
sun gear of the third planetary gearset (P3) and the sun
gear of the fourth planetary gearset (P4) and the third
shaft (3) being connectable, via the first brake (03), to the

10 housing (G);

the fourth shaft (4) being continuously connected to the
carrier of the first planetary gearset (P1) and the carrier
of the second planetary gearset (P2) and the fourth shaft
(4) being connectable, via the second brake (04), to the

15 housing (G);

the fifth shaft (5) being continuously connected to the sun
gear of the first planetary gearset (P1), and the fifth shaft
(5) being connectable, via the third brake (05), to the
housing (G),

20 the sixth shaft (6) being continuously connected to both the
ring gear of the second planetary gearset (P2) and the
ring gear of the fourth planetary gearset (P4);

the seventh shaft (7) being continuously connected to both
the ring gear of the first planetary gearset (P1) and the

25 sun gear of the second planetary gearset (P2); and

the eighth shaft (8) being continuously connected to the
carrier of the fourth planetary gearset (P4) and the ring
gear of the third planetary gearset (P3).

12. The multi-stage transmission according to claim 11,

30 wherein a first forward gear is implemented by engagement of

the first and the third brakes (03, 05) and the second clutch
a7,

a second forward gear is implemented by engagement of
the first and the third brakes (03, 05) and the first clutch

35 (14),

a third forward gear is implemented by engagement of the
first brake (03) and the first and the second clutches (14,
17),

a fourth forward gear is implemented by engagement of the

40 first brake (03) and the first and the third clutches (14,
18),

a fifth forward gear is implemented by engagement of the
first, the second and the third clutches (14, 17, 18),

a sixth forward gear is implemented by engagement of the

45 third brake (05) and the first and the third clutches (14,
18),

a seventh forward gear is implemented by engagement of
the third brake (05) and the second and the third clutches
(17,18),

50 an eighth forward gear is implemented by engagement of
the second and the third brakes (04, 05) and the third
clutch (18),

a ninth forward gear is implemented by engagement of the
second brake (04) and the second and the third clutches

55 (17,18), and

the reverse gear is implemented by engagement of the first
and the second brakes (03, 04) and the second clutch
an.

13. A multi-stage automatic transmission of a planetary

60 design for a motor vehicle, the transmission comprising:

drive input, drive output, third, fourth, fifth, sixth, seventh,
and eighth rotating shafts (1, 2, 3, 4,5, 6,7, 8, 0);

first, second, third and fourth planetary gearsets (P1, P2,
P3, P4) being arranged in a housing (G) of the transmis-

65 sion, and each of the first, the second, the third and the
fourth planetary gearsets comprising a sun gear, a ring
gear and a carrier;
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six shifting elements (03, 04, 05,14, 17, 18, 57) comprising
first and second brakes (03, 04), first, second and third
clutches (14, 17, 18), and a sixth shifting element (05,
57) comprising one of a third brake (05) and a fourth
clutch (57);

selective engagement of the six shifting elements produc-
ing various gear ratios between the drive input shaft (1)
and the drive output shaft (2) such that nine forward gear
ratios and one reverse gear ratio are implementable;

the drive input shaft (1) being detachably connected by the
first clutch (14) to the fourth shaft (4), the drive input
shaft (1) also being detachably connected by the second
clutch (17) to the seventh shaft (7), and the drive input
shaft (1) also being detachably connected by the third
clutch (18) to the eighth shaft (8);

the drive output shaft (2) being connected to the carrier of

the third planetary gearset (P3);
the third shaft (3) being connected to both the sun gear of
the third planetary gearset (P3) and the sun gear of the
fourth planetary gearset (P4), and the third shaft (3)
being detachably connected by the first brake (03) to the
housing (G);

the fourth shaft (4) being connected to both the carrier of
the first planetary gearset (P1) and the carrier of the
second planetary gearset (P2), and the fourth shaft (4)
being couplable by the second brake (04) to the housing
(G

the fifth shaft (5, 0) being connected to the sun gear of the
first planetary gearset (P1), and the fifth shaft (5, 0) being
one of directly connected to the housing (G), or cou-
plable to the housing (G) by the third brake (05);

the sixth shaft (6) being connected to both the ring gear of
the second planetary gearset (P2) and the ring gear of the
fourth planetary gearset (P4);
the seventh shaft (7) being connected to the sun gear of the
second planetary gearset (P2), and the seventh shaft (7)
being one of directly connected to the ring gear of the
first planetary gearset (P1), or couplable to the ring gear
of the first planetary gearset (P1) by the fourth clutch
(57); and

the eighth shaft (8) being connected to the ring gear of the
third planetary gearset (P3) and to the carrier of the
fourth planetary gearset (P4).

14. The transmission of claim 13, wherein the sixth shifting
element is the fourth clutch (57), the fifth shaft (5, 0) is
directly connected to the housing (G) and the seventh shaft (7)
is couplable to the ring gear of the first planetary gearset (P1)
by the fourth clutch (57).

15. The transmission of claim 13, wherein the sixth shifting
element is the third brake (05), the fifth shaft (5, 0) is cou-
plable to the housing (G) by the third brake (05) and the
seventh shaft (7) is directly connected to the ring gear of the
first planetary gearset (P1).

16. The transmission of claim 14, wherein:

a first forward gear is implemented by engagement of the

first brake (03) and the second and fourth clutches (17,
57);

a second forward gear is implemented by engagement of
the first brake (03) and the first and fourth clutches (14,
57);

a third forward gear is implemented by engagement of the
first brake (03) and the first and the second clutches (14,
17);

afourth forward gear is implemented by engagement of the
first brake (03) and the first and the third clutches (14,
18);
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a fifth forward gear is implemented by engagement of the
first, the second and the third clutches (14, 17, 18);

a sixth forward gear is implemented by engagement of the
first, the third, and the fourth clutches (14, 18, 57);

a seventh forward gear is implemented by engagement of
the second, the third and the fourth clutches (17,18, 57);

an eighth forward gear is implemented by engagement of
the second brake (04) and the third and the fourth
clutches (18, 57),

a ninth forward gear is implemented by engagement of the
second brake (04) and the second and the third clutches
(17,18), and

the reverse gear is implemented by engagement of the first
and second brakes (03, 04) and the second clutch (17).

17. The transmission of claim 14, wherein:

a first forward gear is implemented by engagement of the
first brake (03) and the second and fourth clutches (17,
57);

a second forward gear is implemented by engagement of
the first brake (03) and the first and fourth clutches (14,
57);

a third forward gear is implemented by engagement of the
first brake (03) and the first and the second clutches (14,
17);

a fourth forward gear is implemented by engagement of the
first and second brakes (03, 04) and the third clutch (18);

a fifth forward gear is implemented by engagement of the
first, the second and the third clutches (14, 17, 18);

a sixth forward gear is implemented by engagement of the
first, the third, and the fourth clutches (14, 18, 57);

a seventh forward gear is implemented by engagement of
the second, the third and the fourth clutches (17,18, 57);

an eighth forward gear is implemented by engagement of
the second brake (04) and the third and the fourth
clutches (18, 57),

a ninth forward gear is implemented by engagement of the
second brake (04) and the second and the third clutches
(17,18), and

the reverse gear is implemented by engagement of the first
and second brakes (03, 04) and the second clutch (17).

18. The transmission of claim 14, wherein:

a first forward gear is implemented by engagement of the
first brake (03) and the second and fourth clutches (17,
57);

a second forward gear is implemented by engagement of
the first brake (03) and the first and fourth clutches (14,
57);

a third forward gear is implemented by engagement of the
first brake (03) and the first and the second clutches (14,
17);

a fourth forward gear is implemented by engagement of the
first brake (03) and the third and fourth clutches (18, 57);

a fifth forward gear is implemented by engagement of the
first, the second and the third clutches (14, 17, 18);

a sixth forward gear is implemented by engagement of the
first, the third, and the fourth clutches (14, 18, 57);

a seventh forward gear is implemented by engagement of
the second, the third and the fourth clutches (17,18, 57);

an eighth forward gear is implemented by engagement of
the second brake (04) and the third and the fourth
clutches (18, 57),

a ninth forward gear is implemented by engagement of the
second brake (04) and the second and the third clutches
(17,18), and

the reverse gear is implemented by engagement of the first
and second brakes (03, 04) and the second clutch (17).
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19. The transmission of claim 14, wherein:

a first forward gear is implemented by engagement of the
first brake (03) and the second and fourth clutches (17,
57);

a second forward gear is implemented by engagement of
the first brake (03) and the first and fourth clutches (14,
57);

a third forward gear is implemented by engagement of the
first brake (03) and the first and the second clutches (14,
17);

afourth forward gear is implemented by engagement of the
first brake (03) and the first and third clutches (14, 18);

a fifth forward gear is implemented by engagement of the
first, the second and the third clutches (14, 17, 18);

a sixth forward gear is implemented by engagement of the
first, the third, and the fourth clutches (14, 18, 57);

a seventh forward gear is implemented by engagement of
the second, the third and the fourth clutches (17, 18, 57);

an eighth forward gear is implemented by engagement of
the second brake (04) and the third and the fourth
clutches (18, 57),

aninth forward gear is implemented by engagement of the
second brake (04) and the second and the third clutches
(17,18), and

the reverse gear is implemented by engagement of the first
and second brakes (03, 04) and the second clutch (17).
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